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Historical Development of Silicon Solar Cells 



— Y*ar 



Efficiency of silicon solar calls as a function of thickness for 
textured calls with back reflectors 



L (pm) 

Open-circuit voltage as a function . f cell thickness for radiativa 
recombination only (dashed Ime) and for radiative. Auger and 
■free carrier absorption (solid line). 
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Operating Parameters of Optimum (100 m) Silicon Solar Cell 
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Theory Practical 


Schematic Diagram of Westinghouse 18.3% Efficient Silicon 

Cell Design 



Effect of Oxide Passivation and Double-Layer AR Coating 
on 0.2 - 0.3 Ohm-cm Float-Zone Silicon Cells Fabricated 
by Conventional Metallization and Lithography 
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Spire Corporation's Approach to High-Efficiency Soiar Cells 



Internal Quantum Efficiency of Spire Corp. Cell 
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Output Current-Voltage Characteristics of an Improved PESC 
Cell Fabricated on a 0.2 ftcm Substrate 
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ORIGINAL PjUSE IS 

OF POOR QUALITY 
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Output characteristics of a h»oh efficiency microgrooved PESO solar 
cell measured under standcid terrestrial test conditions (AM 1.5, 100 
mW/cm 2 , 28*0 compared to those of previous generations of nongrooved 
PESO cells calibrated by the Solar Energy Research Institute (SERI), 
Colorado. The inset shows the contact design for the cell. 

Green, Appi. Phys. Lett., Vol. 48, No. 3,20 January 1986. 


Stanford University Approach to High-Efficiency Solar Cells 


Structure of the Point-Contcct-CcN 
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Stanford Point Contact Cell FT1 1-3B 
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Evolution of High-Efficiency Silicon Solar Cell Performance Over 
Recent i ears as Measured by the Solar Energy Research Institute 
(AM 1.5, 100 mW/cm2, 28°C ) 
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Silicon Material/Processing Research 
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• More Sensitive And Better Methods To Detect And identify 
Lifetime Limiting Traps In Silicon 

• Role Of Carbon And Oxygen Content On Defect Formation 
And On Cell Performance 

• Role Of Dopants And Their Interactions With Defects And 
Impurities 

• Process Induced Defects 

• Gettering, Defect Passivation Or Defect Elimination 
During Crystal Growth And Processing 


Measurements/Modeling Issues 


• Considerable Amount Of Ambiguity And Assumptions Are 
Involved In Modeling And Device Design 

• All Parameters In Actual Device Are Mot Known Accurately 
Enough To Do Precise Modeling; $, AVq, T/\ f N x j, L 

• Concern About The Values Of Minority Carrier Mobility And 
Diffusivity At High Doping Concentrations 

• Need For Innovative Cell Design 
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Flat-Plate PV Module Cost as a Function of Levelized Electricity Cost 

Modulo Cost (1962$)/m 2 
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